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PROCESSING OF LIQUEFIED SARDINE PROTEIN CONCENTRATE
BY ENZYMIC METHOD AND ITS UTILIZATION*

Chang-Yang Krv+, Bong-Ho HAN*+, Keun-Tai LEE**,
Duck-Jae CHO**, Se-Kweun K1z and Soo-Hyun Kimxt

A study on the processing of liquefied fish protein with a long self life and good solubility has
been carried out for the effective utilization of sardine.

The whole sadine was chopped, homogenized with same amount of water and then hydrolyzed by
the addition of commercial proteolytic enzyme. The hydrolysate was centrifuged and the supernatant
was decolorized with active carbon, desodorized by azeotropic distillation with toluene, xyle-
ne and cyclohexane. The liquefied sardine protein was then concentrated by rotary vacuum evapora-
tor with the additon of starch.

. The use of 0.2% commercial proteolytic enzyme to the weight of the whole sardine showed the
optimum hydrolysis ratio at 55°C for 4 hours. '

The liquefied sardine protein could he decolorized and also desodorized by the treatment with 15%
active carbon at room temparature for 30 minutes, In the view point of lipid concentration and the
solubility of the product, the liquefied sardine protein prepared by enzymic hydrolysis from the sar-
dine protein concentrate was better than that prepared by enzymic hydrolysis from the whole sardine
and sardine protein concentrate.
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Table 1. Annual catches of gardine

Year © 1970 171 1972 1973 1974 1975 1976 1977
Catches(%) 101 138 315 3,698 194 3,555 11,154 - 50,299
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Fig. 1. Illustration of hydrolyzing water bath.
1) Heater 2) Thermometer 3) Test tube basket
4) Test tube 5) Water bath 6)Motor

~ 7) Transformer 8) Temperature regulator
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Fig.2. Influence of temperature on the auto-

lysis of the back muscle of sardine
for 4 hours.
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Fig.3. Influence of temperature on the hydro-
lysis of the back muscle of sardine
with 0.05% Papain for 4 hours.

@ : Total hydrolysis
O : Hydrolysis only with enzyme added
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Fig. 4. Influence of temperature on the hydro-
lysis of the back muscle of sardine
with 0.05% Pronase-P for 4 hours.
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Fig. 6. Influence of temperature on the hydro-
lysis of the back muscle of sardine
with 0.05% Bromelin for 4 hours.
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Fig.7. Influence of temperature on the hydroly-
sis of the back muscle of sardine with
0.05% Ficin for 4 hours.
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Fig. 8. Influence of time on the autolysis of
the back muscle of sardine at 55°C.
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Fig.12. Influence of time on the hydrolysis

of the back muscle of sardine with
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@: Total hydrolysis
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Fig. 14. Influence of concentration of Prote-
ase on the hydrolysis of the back mus-
cle of sardine at 55°C for 4 hours.
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Table 2. Chemical composition and yield of raw sardine, FPC and LIP from sardine (%)

Moisture I?rr(;;(é?n Lipid Ash Carbohydrate Yield
Raw sardine 73.70 18.55 6.75 1.56 0.20 -
FPC 3.30 82.12 0.34 14. 04 0.30 16. 40
LFP-A 3.12 57.67 3.39 5,46 30. 48 4.34
LFP-B 4.08 56. 80 0.25 5,73 33.03 6. 24

FPC : Szlxrd]inelz protein concentrate prepared by extraction of whole sardine with isopropyl
alcohol,

LFP-A : Liquefied fish protein prepared with whole sardine by enzymic hydrolysis and
concentrated with starch,

LFP-B: Liquefied f{ish protein prepared with sardine protein concentrate by enzymic
hydrolysis and concentrated with starch,

dine protein concentrate by enzymic hydro-
lysis and concentrated with starch

C) Sardine protein concentrate prepared by
extraction of whole sardine with isopropyl

alcohol
Table 8. Amino acid composition of raw who-
(A) _> _xl I__\ le sardine, fish protein concentrate
and liquefied fish protein
%)
0 sec after after after X Row
10sec shaking 30 min zﬁ‘i’&“m sardine FPe LEP
W.B. D.B. W.B. D.B. W.B. D.B.
: Lysine 2,51 9.56 8.48 8.76 5.72 5.91
(B) - - Histidine  1.44 5.48 3.01 8,11 1.67 1.78
Arginine 0.64 2.42 8.09 8.31 1.51 1.56
, Aspartic acid 2.03 7.72 7.03 7.27 7.15 7.38
0 sec after after after Threonine  0.93 3.55 3.06 3.16 3.09 3.19
10 sec shaking 30 min Serine 0.86 3.26 2.69 2.78 2,63 2.72
Glutamic acid 2.78 10.56 9.93 10,27 10.42 10.75
Proline 0.75 2.87 3.45 3.56 1,93 1.99
(c) Glycine 1.07 4.01 4.91 5.08 2.88 3.00
Alanine 1.30 4.95 4.39 4.54 4.93 4.88
2 Valine 1.16 4.43 3.57 3.69 3.57 3.68
Osec  after after after Methionine 1,10 4.18 3.06 3.17 2.29 2.36
10 sec shaking 30 min Isoleucine 0.89 3.38 4.91 508 2.16 2.23
Leucine 0.80 3.03 7.82 8,09 5,00 516
Tyrosine 0.66 2,50 2.80 2.89 0.21 0.22
Fig. 22, Comparison of solubility of different Phenylalanine 0.84 3.17 3.70 3.83 0.21 0.22
products. Total 19.76 75.07 80.90 83.62 55.17 57.03
A) Liquefied {ish protein prepared with who- FPC: Fish protein concentrate extracted from
le sardine by enzymic hydrolysis and con- whole sardine with isopropyl alcohol.
centrated with starch LFP: Liquefied fish protein, prepared from wh-
o« v ole sardine and starch”
) Ligquefied lish protein  prepared with sar - Wo Il Wet bue DU 0 Dry base
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